12151240MHz

1. Band Introduction

The band 1218240 MHz is used by Federal agencies for operating various types of
long-range radar systems that perform missions critical to safe and reliable air traffic
control (ATC) in the national airspace, border surveillance, early warning missile
detection, and drug interdictionThese radar systems ensure the safe transportation of
people and goods, encourage the flow of commerce, and provide for national defense.
Long-range radars are operated in this portion of the radio frequency spectrureebecau

the effects of rain and fog on radar target detection are very low, the external background
noise levels are low, and higlower transmitter tubes operate very efficiently. These
factors are important to achieve the laagge detection of differentza aircraft as well

as other targets.

Variousradionavigatiorsatellitesystems operaie the spacdo-earth and spaem®-space

directions. Global Navigation Satellite SysterlSNSS is the standard generic term for
radionavigatiorsatellitesystens that provide autonomous gapatial positioning with

global coverage. In therited States such systems are referred to as Positioning,

Navigation, and Timing (PNT) systems. These systems allow receivers to determine

their location fongitude latitude andaltitude using signals trasmitted fromsatellites

and provide precise timing for a multitude of users worldwitlee 1227.6 MHz + 8

MHz frequencybandis used to transmit the Global Positioning System (GPS)
radionavigationsatellite service L2 signal for military, aviation, space, and commercial
applications.The other components of the GNSS that currently or plan to transmit

navigation signals in thieand 12151240 MHzinclude: the Russian Federation Global

Navigation Satellite SystefGLONASS),t he Eur opean Uni on Gal il e
Zenith Satellite Sy sThedetderal Avation Aministrationrs Co mp a
operates ground reference stations that receive the L2 figneleby the Wide Area

Augmernation System (WAAS) to augment the GSmproveaccuracy, integrity, and

availability.

2. Allocations
2a.Allocation Table
The frequency allocation table shown below is extratied the Manual of Regulations

and Procedures for Federal Radio Frequency Management, ChapteAlldcations,
Allotments and Plans.
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Table of Frequency Allocations

United States Table

Federal Table

Ndrederal Table

FCC RuleaR(s)

12151240

EARTH EXPLORATE®NELLITE
(active)

RADIOLOCATION G56

RADIONAVIGATISATELLITE
(spacedo-Earth) (spade-space)
G132

SPACE RESEARCH (active)

5.332

12151240
Earth exploratisatellite (active)
Space research (active)

2b. Additional Allocation Table Information

5.332In the band 1 218 260 MHz, active spaceborne sensors in the Earth exploration
satellite and space research services shall not cause harmful interference to, claim
protection from, or otherwise impose constraints on operation or development of the
radiolocation service, the radionavigatiGatellite service and other services allocated on

a primary basis. (WR000)

G56 Federal radiolocation in the bands 121130 29063100, 53566650 and 9300

9500 MHz is primarily for the military services; however, limited secondary use is
permitted by other Federal agencies in support of experimentation and research programs.
In addition, limited secondary use is permittedsorvey operations in the band 2900

3100 MHz.

G132Use of the radionavigatiesatellite service in the band 1212340MHz shall be
subject to the condition that no harmful interference is caused to, and no protection is
claimed from, the radionavigatiaervice authorized under ITU Radio Regulation
No.5.331. Furthermore, the use of the radionavigasatellite service in the band 1215
1240MHz shall be subject to the condition that no harmful interference is caused to the
radiolocation service. ITU Rigo Regulation N05.43 shall not apply in respect of the

radiolocation service. ITU Resoluti@®8 (WRGO03) shall apply.
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3. Federal Agency Use

3a.Federal Agency Frequency Assignments Table
The following table identifies the frequency band, types of allocations, types of
applications, and the number of frequency assignnienitee Government Master File

(GMF) by agency.

Federal FrequencyAssignment Table

1215-1240 MHz Band
SHARED BAND
EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION
RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)
SPACE RESEARCH (active)
TYPE OF APPLICATION
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AGENCY | <« ¥ _| = = wow |2 xXxun| v o XorFiu =
AF 1 28 2 1 1 27 60
AR 54 2 1 10 67
CG 1 1
DOC 2 2
DOE 2 2
DHS 2 8 10
FAA 1 1 2
MC 1 6 3 10
N 1 2 16 19
NASA 3 1 1 3 8
NSF 1
TOTAL 5 94 14 6 1 1 3 1 57 181
The number of actual systems, or number of equipments, may exceed and sometimes far exceed, the number
frequency assignments in a band. Also, a frequency assignment may represent, a local, state, regional or na
authorization. Therefore, care must be taken in evaluating bands strictly on the basis of assignment counts 9
percentages of assignments.

The majority of the usexquipment will not be refleed in the GMFor elsewhere
because devices areceiveonly. Thereforethe actual use of the band would be
mischaracterized if a measure of such use relied solely on frequency assignment data.
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3b.Percentage of Frequency Asignments Chart

The following chart displays the percentage of frequency assignments in the GMF for the
systems operating in the frequency band 12280MHz.

1 1215 - 1240 MHz Band

# AERONAUTICAL RADIONAVIGATION - 3%

# LAND RADIOLOCATION - 52%

# MOBILE RADIOLOCATION - 8%

5 RADIO ASTRONOMY - 1%

# RADIONAVIGATION SATELLITE - 2%

% RESEARCH, DEVELOPMENT, TESTING,
EVALUATION - 35%

4. Frequency Band Analysis By Application
4a. Aeronautical Radionavigation

The Federal Aviation Administration (FAA) and Department of Defense (DoD) operate
long-range aeronautical radionavigation radar systems ibahd12151240MHz.

These radar systems are used to monitor aircraft and other targets within the national
airspace, along the border areas, and around military bases and airfigklé\ir Route
Surveillance Radar (ARSR) systearwdd tactical radarthat operatén this band measure
range, bearing, and velocity of aircraft and other targétd.he ARSRsystens rack

aircraft flying across the country in support of the National Airspace System.

! The radar systems operating in this band transmit pulsed radio frequency signals that are reflected from
the surface of aircraft or target. The time required for a reflected signal treatsmitted to return from an
aircraft and the direction of the reflected signal are measured. From this information, the radar can
determine the distance of the aircraft from the antenna, the direction of the aircraft relative to the antenna,
and in sore cases the altitude.
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The aeronautical radionavigation radar systems operating batite12151240 MHzuse

a continually rotating antenna mounted on a tower. The antennas are mountedi@n a t

to provideanunobstructed view of the airspatey are monitoring. The antennas are
directed slightly upwards to remove the effects of local obstructions (e.g., ground clutter),
that would degrade the performance of the radar system. Each systalfation is unique

but the typical antenna heiglstapproximately 45 feet fdixed radar systems, dn
approximately 20 feet fdransportable radar systems. The typical antenna rotation rate for
radar systems operating in this band is 5 to 6 rewariatper minute.

Radiolocation Service

The military operates tactical radar systems inbidwed 12151240 MHz

Tactical radars are designed to be more easily tuned than air traffic control radars, since
they may have to operate in a battlefield environment with many other systems and
require the flexibilityto change frequencies to reduce their exposure to hfmstles.

The Tethered Aerostat Radar (TAR) system also operates in this Baed AR consists

of balloon mounted radars that are used for monitoring the southern borders and
Caribbean airspace for drug interdiction. The balloon is tethered to a gtatiod and

the radar monitors the airspace, sending data dowretground control station where

the information is relayed to appropriate authorities. The TAR system is used as much as
weather patterns permit, and the balloon can be maintained.

The technical characteristics of systems operating in this band can be fotihdRM

14632 t i GharaetdristiGs of and protection criteria for radars operating in the
radiodetermination service in the frequency band :2¥0MHD . The dhgst ems
band 12141240 MHz operated by the federal government and DoD are similar to the

ones described in the following takle

2 The informatiorcollected by the radar systeiissdisplayed on a plan position indicasmopeat the radar
site and relayed to regional ATe@nterdor further processing
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TABLE 1

12151400 MHz radiodetermination system characteristics

Parameter Units System 1 System 2 System 3 System 4 System 5 System 6 System 7 System 8
Peak power into dBm 97 80 76.5 80 73.9 96 93 78.8
antenna
Frequency range MHz 12151400 12801350 12151350 12401 350
Pulse duration ns 2 88.8; 58.8 0.4; 102.4; 409.6 39 single 2 each of 51.2 2 6 115.5;17.5
(Note 1) (Note 2) frequency 2 each of 409.6 (Note 4)
26 and 13 dual
frequency
(Note3)
Pulse repetition rate pps 310380 291.5 or 312.5| 200-272 longrange 774 240748 279.88 to 370.2 279.88 to 319
staggered average 400554 shorrange average 370.2 average
Chirp bandwidth for Not 770 kHz for 2.5 MHzfor Not applicable 1.25 MHz Not applicable | Not applicable 1.2 MHz
frequency modulated applicable both pulse 102.4ns
(chirped) pulses widths 625 kHz for 409.61s
Phasecoded sukpulse ns Not Not applicable Not applicable 1 Not applicable Not applicable | Not applicable Not applicable
width applicable
Compression ratio Not 68.3:1and | 256:1 for both pulses 64:1 and 256:1| Not applicable | Not applicable 150:1 and 23:1
applicable 45.2:1
RF emission MHz 0.5 1.09 2.2;2.3;0.58 1 0.6250r 1.25 1.2 1.3 1.2
bandwidth (3dB)
Output device Klystron Transistor Transistor Crossfield Transistor Magnetron/ Klystron Transistor
amplifier Amplitron
Antenna type Horn-fed Stack beam Rotating phased Parabolic Planar array 4 7INj 2 3N 4 5INj 1 9| Hornfed reflector
reflector reflector array cylinder with elevation (14.3 x 7 m) (13.7 x 5.8m)
beam steering | cosecant square cosecant
squared
Antenna polarization Horizontal, Vertical, Horizontal Vertical Horizontal CP/LP Linear Vertical; RHCP
vertical, circular orthogonal and
LHCP, RHCP CP
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TABLE 1 (continued

Parameter Units Systeml System 2 System 3 System 4 System 5 System 6 System 7 System 8
Antenna maximum dBi 34.5, transmit 32.434.2, 38.9, transmit 325 38.5 34 35 34.5
gain 33.5, receive transmit 38.2, receive
31.7-38.9,
receive
Antenna elevation degrees| 3.6shaped to 3.635.61, 1.3 4.5 shaped to 40 2 3.75 (cosecant | 3.75 (cosecan 3.7 shaped to 44
beamwidth 44 transmit squared) squared) (cosecant squared
2.028.79,
receive
Antenna azimuthal degrees 1.2 1.4 3.2 3.0 2.2 1.2 1.3 1.2
beamwidth
Antenna horizontal rpm 360° 360° 360° mechanical at| 360° mechanical 5 6 5 360° mechanical at
scan characteristics mechanical atf mechanical at| 6 rpm for long range at 5rpm
5rpm 5rpm and 12 rpm for shorty 6, 12 or 15 rpm
range
Antenna vertical scan | degrees Not 17 to +30 71to+19 Not applicable T6 to T4 to T4 to Not applicable
characteristics applicable in 12.8 or in 73.5 ms
13.7ms
Receiver IF bandwidth| kHz 780 690 4 400to 6 400 1200 1250 720to 880 (log) 270to0 330 1200
625 1080to 1320 (20 series log)
(MTI) 360 to 480
(20 series
MTI)
540 to 660
(60 series log)
720 to 880
(60 series
MTI)
Receiver noise figure dB 2 2 4.7 35 2.6 4.25 9 3.2
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TABLE 1 (end

Parameter Units System 1 System 2 System 3 System 4 System 5 System 6 System 7 System 8
Platform type Fixed Fixed Transportable Transportable | Fixed terrestrial| Fixed terrestrial Fixed Fixed
terrestrial
Time system operates % 100 100 100 100 100 100 100 100

LHCP: left-hand circularly polarized
RHCP: right-hand circularly polarized

NOTE 17 The radar has 44 RF channel pairs with one of 44 RF channel pairs selected in normal mode. The transmitted wavefoofnrac®88ats pulse at frequendy followed by a 58.81
pulse at frequencfg. Separation of; andf, is 82.854 MHz.

NOTE271 The radar has 20 RF channels in 8.96 MHz increments. The transmitted waveform group consists abd?e @use (optional) which is followed by one 1084inear frequency modulat
pulse (if 0.4ms PO is not transmitted) of 2.5 MHz chirp which may be followed by one to fourramge 409.6vs linear frequency modulated pulses each chirped 625 kHz and transmitted on
carriers separated by 3.K81z. Normal mode of operation employs frequengiity whereby the individual frequencies of each waveform group are selected in a-pEedoim manner from one of 1
possible 20 RF channels within the frequency bap#i5!1 400 MHz.

NOTE 31 The radar has the capability of operating single frequencipal frequency. Dual RF channels are separated by 60 MHz. The single channel mode uses phgsa9vidth. In the du
channel mode, the 26 pulse is transmitted at frequericfollowed by the 13rs pulse transmitted & 60 MHz.

NOTE 47 Thisradar utilizes two fundamental carriers, F1 and F2, with twepsides each, one for medium range detection and one for long range detection. The carriers are tunable
increments with a minimum separation of 26 MHz between F1 (below 1 300 MHA2(above 1 300 MHz). The carrier suldses are separated by a fixed value of 5.18 MHz. The pulse se
is as follows: 115.5 ps pulse at F1 + 2MBiz, then a 115.5 us pulse at F2 + 2.59 MHz, then a 17.5 ps pulsé &.52 MHz, then a 17.5 ps @md at FI' 2.59 MHz. All four pulses are transmitt
within a single pulse repetition interval.
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4c. Radionavigation Satellite

4c(1).Radionavigation-Satellite (Spaceto-Earth) Service

Use of theband 12151240 MHzby the U.S. Global Positioning System (GPS) is
coordinated with other international RNSS systems throudgitdrial or multilateral
agreements with other nations so that the various global navigation systems can operate
and not interfere with each otheBuch agreements are crucial given the intensive use of
this band by global RNSS systems and the missions and functions such systems support
globally. The Federal and ndfederal GNSS receivers associated with this system operate
throughout the country Ibalo not require a frequency assignment in the GMF-.

As of 2010, GPSvasthe only fully operational GNSGPS is a dualise, spacbased,
radionavigation service that provides access to precise positioning, navigation, and timing
(PNT) on a continuous, worldwide basis, regardless of weather conditions. The GPS
constellation nominally consists of at leasehty-four satellites in nogeostationary orbit
(altitude of 20,200 km) that transmit encrypted signals, which are useditedStates

and allied military forces, and unencrypted signals, which are used worldwide in a myriad
of government, public and pate infrastructures, public safety, commercial, consumer,

and scientific applications, including critical safetiylife operations. GPS has become an
integral component of the global information infrastructure and is being used-federal
applications such as: aeronautical, maritime, and greheskd navigation; surveying;
construction; precision agriculture; timing synchronization.(ée}ecommunications,

digital television, power distribution, banking, Internet); emergency medical response and
disaster management; and search and rescue operations. Today there are millions of GPS
receivers in use around the world.

The Federal Radionavigation Plan provides a detailed description of how the Federal
agencies use the GPS service for aviation, marjtsp&ce and land navigation. Non

navigation applications such as geodesy and surveying, mapping and charting, agriculture
and natural resources, Geographic Information Systems, meteorological and timing are also
described. The requirements of nelRederhand military users for radionavigation

services based upon the technical and operational performance needed for military
missions, transportation safety, and economic efficiency are also described.

The RNSS frequency requirements for GPS are basedampassessment of user accuracy
requirements, spade-Earth propagation delay resolution, multipath suppression, and
equipment cost and configurations. Three carrier frequencies are centered at 1575.42 MHz

% Information on the Global Piti®ning System is aailable athttp://www.navcen.uscg.gov/gps/geninfo/

* The Federal Radionavigation Plan isofished by the Department of Defense, Department of Homeland
Security, ad Department of Transportation andaigilable atvww.navcen.uscg.gov
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(GPS L1 signal), 1227.6 MHz (GPS L2 signal), 4&1d6.45 MHz (GPS L5 signal). The

L1 and L5 radionavigation signals are used by aviation receivers during all phases of flight.
The L1, L2, and L5 radionavigation signals are used by commgnaedke receivers. The

L1 and L2 radionavigation signals arsed by the military. Implementation of the L5

signal began in 2009.

The GPS L2 radionavigation signal is transmitted in the 1227.6 + 12 MHz segment of the
12151240 MHz RNSS band. On the L2 carrier frequency two radionavigation signals can
be transmittd: the L2 Coarse/Acquisition (C/A) code signal and the L2 Precision (P(Y))
code signaf. The GPS provides two levels of service: Standard Positioning Service (SPS)
which uses the C/A code on the L1 carrier frequency and the Precision Positioning Service
(PPS) which uses the P(Y) code on both the L1 and L2 carrier frequencies. The L1
radi onavigation signal is used to resolve a wus
radionavigation signal transmitted on the L2 carrier frequency provides receivers the
necessary frequency diversity and wider bandwidth for increased range accuracy fer Earth
to-space propagation delay resolution and for multipath suppression to increase the total
accuracy by an order of magnitulie.

Planned future RNSS systems include tbefEo pean Uni onds Gal-il eo oper
1300 MHz segment of the RNSS band; and Japanos
will transmit a radionavigation signal centere

transmit two radionavigation signalstime 12151300 MHz band. As part of the GNSS
receivers that take advantage of these systems may benefit from additional satellite signals,
increased redundancy and improved performance over that obtained from just one system
alon€.

As part of the GPS adernization program a new civilian use signal (L2C) transmitted on
the L2 carrier frequency The new L2C will provide better performance than the current
C/A code signal to support future civilian receiver applicaflofifie L2C is a civilian

GPS radioavigation signal designed specifically to meet commercial needs. When

® Unlike the L1 carrier frequency the C/A and P(Y) codes are not transmitted simultaneously on the L2
carrier frequency.

® Any combinatiorof two or more signals can be used to provide the necessary frequency diversity and
wider bandwidth for increased range accuracy for Earpace propagation delay resolution and
redundancy.

" The Russian GLONASS is a GNSS in the process of beingreesto full operation. The European Union
Galileo systenis a GNSS in initial deployment phase, scheduled to be operational in 201Bedjhle's
Republic of Chindhas indicated it will expand its regiorBéidou navigation systemto the globalCompass
navigation systerby 2015.

81d.at37.
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combined with the L1/C/A and L1C radionavigation signals in a dual frequency receiver,
L2C enables ionospheric correction techniques that increase accuracy, deliver faster signal
acquistion and enhance reliability. The first GPS satellite transmitting the L2C
radionavigation signal was launched in 2005. As of 2009, there are seven GPS satellites
transmitting the L2C radionavigation sigrial

In addition to the GPS service, the Fedénahtion Administration (FAA) operates the

Wide Area Augmentation System (WAAS), which augments the signals provided by GPS
and provides the additional accuracy, integrity, and availability necessary to enable users to
rely on GPS for all phases of fligt WAAS is based on a network of approximately 25
ground reference stations that covers a very large service area in the United States. Signals
from GPS satellites are received by wide area ground reference stations (WRSs). Each of
these precisely suryed reference stations receive GPS signals and determine if any errors
exist. These WRSs are linked to form the U.S. WAAS network. Each WRS in the network
relays the data to the Wide area Master Station (WMS) where correction information is
computed. Th WMS calculates correction algorithms, and assesses the integrity of the
system. Currently, this information is broadcast from the WAAS geostationary satellites to
WRS receivers and WAAS enabled receivers using the radionavigation signals transmitted
in the L1 and L2 frequency banfs.

The U. S. Coast Guard operates the Nationwide Differential GPS (NDGPS) a system of 87
reference stations that receive both the L1 and L2 radionavigation signals and broadcast
corrections, which can be used by a GPS recéwvenprove accuracy, integrity, and
availability of GPS position locatioff. NDGPS is used in a myriad of applications

including maritime navigation, positive train control, precision farming, dredging, graphic
information systems, and surveyinDifferential GPS uses the fixed location of a

reference station to determine the inaccuracy of the satellite Sigiihk location derived

from the satellite signal is compared to the reference station. That difference, or
inaccuracy, can then be transmitteds®S receivers. By comparing the inaccuracy to the

® For more information on GPS modernizatign to the Department of Commerce Office of Space
Commercialization website &attp://www.space.commerce.gov/gps/modernization.shtmi

19 Internationally the WAAS is referred to as Sp&assed Augmentation System (SBAS).

1 Examples of satellites that transmit WAAS signals@Gataxy 15 Anik F1R, andinmarsat4 F3
2 The NDGPS correction message is transmitted in the3285Hz frequency band.

13 positive traincontrolis a system of monitoring and controlling train movements to provide increased
safety.
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satellite signal, the GPS receivers can then accurately determine their [dtation.
Approximately 92 percerdf the lower 48 states hageveragdrom a single NDGPS
broadcast statioand65 percent haveoveragdrom two stations®

GNSS receivers on the ground with a fixed positiglh be able to use the2C
radionavigation signal can also be used to calculate the precise time as a reference for
scientific experiments. GP&ovided time and frequendyas become a critical component
of our national infrastructure supporting telecommunications systems, power grids, and
many military applications. GPS is extensively used for the synchronization needed for
commercial communication networks.

The National A&ronautics and Space Administration (NASAnductresearch and
development in a number of GPS application areas in the space, aeronautics, and terrestrial
environments. NASA uses the RNSS bands, where GPS service operatds-§aatie

as a critical eabler for space operations and science missions. NASA is also investing in
augmentation services to GPS, including supporting the continued development of the
International GNSS Service (IGS) and the Global Differential GPS System (GDGPS). The
data receied from this network of GPS monitoring stations is providing data products on a
daily basis that are distributed via the Internet for users worldwide, with products including
measurement of Earth crustal movement at the centimeter per year level. Aepossi
byproduct of this research could be the eventual development of reliable techniques to be
used for earthquake early warning and prediction. The GDGPS system is a high accuracy
GPS augmentation system to support thetigad positioning, timing, andedermination
requirements of NASA science missions. In addition, GPS is used during launches to
provide position updates and improve the precision of the Inertial Navigation Systems that
guide the vehicle from the surface to orbit.

NASA also uses GPS ravers to perform atmospheric radio occultation measurements

where the GPS receiver antenna is pointed towards the Earth limb to measure properties of

the atmosphere. The GPS receiver in low earth orbit observes the propagation delay of the

GPS signals tharavel through the atmosphere. Occultations occur as each GPS satellite

rises or sets on the horizon as viewed by the space receiver. From the changing delay, the
(altitude) variation in the atmosphereds i ndex
profiles of the ionosphere electron density, atmospheric density, pressure, temperature, and

water vapor can be derived.

4 The closer to the broadcast station transmitter the more accurate the determination. Using current
techniques, this correction is most accurate near theP®iEcilities (approximately 1 ete) and degrades
up to 3 netersat the edge of the coverage area, which is up to 402 kilometers away.

15 Information on NDGPS is available from the United States Coast Gtiard
http://www.navcen.uscg.gov/AccessASP/NDgps&eAllSites.asp.

Pagel2of 21



1215 1240 MHz

4c(2) Radionavigation-Satellite (Spaceto-Space) Service

GNSS receivers used for spaceborne applications operate in the 125MHz segment

of the 12151240 MHz RNSS band. The primary navigation function for NASA missions

is performed through communication channel
Networks, and grountlased trajectory analysis of observables. Individual missiays

use autonomous navigation capabilities througlhasrd processing of inertial

measurements, celestial measurements, and radiometric signals including GPS. The U.S.
space community also uses GPS in a number of spacecraft and science instrument
applications.

Onboard the satellite, GPS may be used to determine satellite position as an input to
navigation software that <calculates and pro
provide accurate time synchronization for satellites as well as spiadttade

determination. The spaceborne use of GNSS receivers combines the ability to sense space
vehicle trajectory, attitude, time, and relative ranging between vehicles into one package,
resulting in a reduction of the sensor complement employepawesraft and significant

reductions in space vehicle operations cost. Research satellites use GNSS receivers for
precise positioning in support of onboard science instruments with the goal of achieving
centimeter level accuracy.

4d. Space Research (Ative) Service
There are no Federal systems operating irsplaee research (activegrvice
4e Earth Exploration-Satellite (Active) Service
There are né-ederal systems operating in tharth exploratiorsatellite active service
4f. Radio Astronomy Service
There is a frequen@ssignment foaradio astronomyacility locatedin Agustin, New
Mexico. The assignment is for a receigaly system operated by the Matal Science

Foundation anthas a band assignment from 1215 to 1730 Mhtt 5 authorizedn a non
protected basi

Pagel3of 21



49.

4h.

12157 1240 MHz

Research Testing and Development

In addition to the operational radars in the bantbt2240MHz, there are frequency
assignments for research and development purposes to examine hardware and software
improvements for existing systems. The research and development includes examining
new waveforms and testing new signal processing techniquesopEnation of radar

systems used for research and development are carefully coordinated to ensure that they do
not cause harmful interference to operational aeronautical radionavigation radar systems.

TheFederal agencies also operate GR&dating e@vices for testing and training
purposes in accordance with 8en 8.3.28 (Fixed Devicesgection 8.3.29 (Mobile
Devices)and Section 8.3.30 (Aircraft Devicas)the NTIA Manual.

Frequency Coordination and Sharing

In theband 12151240 MHz high-power longrange radar systems operate across the
country. In some cases near large population centers with airports, multipkemackir

operate in the same geographic ar€ampatible operation between different types of

radar systems is accongiied through careful design of the radar receivers, frequency
selection, and NTIA spectrum standards. The radar receivers use various types of circuitry
and signal processing to reduce or eliminate the effects of pulsed interference from other
radars:® The careful assignment of frequencies for radars operating in this band is crucial
to prevent interference to and from other radar systems.FAA and DoD carefully

selectand coordinatehie frequencies of each radar systeat operatgin this band.

Radar systemthat operate in the band 121540 MHz with power levels above 1 kilowatt

are expected toomply with the NTIA Radar Spectrum Engineering Criteria (RSEC)
Category C” The RSEC regulates how much bandwidth radars are permitted to use, based
on the parameters of the transmitted pulses and the amount of unwanted or spurious
emissions they emitThe NTIA regulations place design criteria on radars operating in the
band 215 1240 MHz to facilitate compatibility and spectrum sharing.

The radar®perating in thdband 12151240 MHzare notassigned frequencies in the
1227.6 MHz + 5 MHz portion of the band. This limits the amount of spectrum that is
available for the radaxgperating in the bandlhe signals from RNSS systems operated by

16 These techniques are not effective in mitigating the effects of interference from continuous signals such as
those generated by communication systems as discussed in NTIA Repast4PR, Effects oRF
Interference on Radar ReceivéBeptember 2006) availablevaivw.its.bldrdoc.gov/publications

" National Telecommunications and Information Administration, Manual of Regulations and Procedures for
Federal Radio Frequency Maramgent
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other administrations may place additional limitations on the spectrum available for the
radar systems operating in this band.

4i. Spectrum Contours

The following spectrum contours fdrd radars operating in the aeronautical

radionavigation, and radiolocation services have been computeddoeacgroundbased
communicatiorreceiver. The contours represent the locations where the power of the radar
signal causes the thermal noise pouf the generic receiveo increase by 1 d& These
spectruncontours do not represent the coverage area of the radar; rather they represent the
locations where the signal level of the radar system caugasesicreceiver to exceed the
interferencetireshold. Any receivesperatingnsidecontourwould experience

interference from the radar.

The spectrum contoynlotsfor the radar systesnoperatingn 5-MHz segments of thiand
12151240 MHzare shown in Figur2 throughFigure10.

0Km 750 Km 1500 Km

Figure 2. 12151220 MHzBand Segment

8 A 1 dB increase in receiver noise is equivalent to an interferterceise (I/N) ratio o£6 dB, which is a
commonly accepted value for a first level interference threshold used in electromagnetic compatibility
analyses.
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12157 1240 MHz
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Figure 3. 12151220 MHzBand Segment
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Figure 4. 12151220 MHzBand Segment
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12151240 MHz
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Figure 6. 12251230 MHzBand Segment
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12157 1240 MHz

Figure 7. 12301235 MHzBand Segment

Figure 8. 12301235 MHzBand Segment
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